The time-resolved transverse magneto-optical Kerr effect using high-order harmonics is a very promising technique to study ultrafast magnetization dynamics. Recently, it was claimed that this technique was free of any nonmagnetic artifact. Here, we show that this report was not fully supported. We propose simple additional measurements that can unambiguously demonstrate this affirmation.
The time-resolved transverse magneto-optical Kerr effect using high-order harmonics is a very promising technique to study ultrafast magnetization dynamics. Recently, it was claimed that this technique was free of any nonmagnetic artifact. Here, we show that this report was not fully supported. We propose simple additional measurements that can unambiguously demonstrate this affirmation. In a recent article, La-O-Vorakiat and co-workers [1] report data on ultrafast demagnetization dynamics obtained using an extreme ultraviolet femtosecond light source based on high-order harmonics generation. This type of femtosecond light source has recently been shown to be ideally suited for studying ultrafast magnetization dynamics, since it offers in comparison to conventional femtosecond infrared lasers the following key advantages: enhanced magnetic sensitivity, enhanced time resolution, element specificity, and nanometer spatial resolution [2] [3] [4] [5] . Furthermore, it has also been shown recently that circularly polarized harmonics could be obtained [6] , opening the way to the study of more complex magnetic heterostructures. In their study, the authors probed the sample's magnetization with harmonics resonant to the Ni and Fe M 2;3 absorption edges that exhibit a very strong transverse magneto-optical Kerr effect. While we agree with the authors that using high harmonics is a promising experimental approach for studying ultrafast magnetization dynamics, we have to note that one of their main conclusions, namely, that the M 2;3 -edge transverse magneto-optical Kerr effect signal in this time-resolved experiment is essentially free of transient artifacts that are not magnetic in origin, is based on an incorrect chain of arguments.
The error is in the estimation of what the maximum contribution of nonmagnetic artifacts to the observed variation of the asymmetry ratio may be. The estimate of this contribution to the experiment realized in p geometry is based on the observation that in s geometry (no magnetic contribution in this geometry), only a small variation is observed in the time-resolved reflectivity measurement. The authors argue that in the worst case, this variation, due to a modification of the optical index n ¼ 1 À þ {, is caused either by a variation of or and that consequently any such variation has to be small. From this remark, the authors then conclude that any nonmagnetic contribution to the asymmetry variation observed in p geometry has to be small, too. However, the presented argument is incorrect, since weak variations of the s reflectivity R s may originate from large simultaneous variations of and . We exhibit this possibility in Figs. 1(a) and 1(b) using the optical index and magneto-optical constant of Ni at 67.7 eV from Refs. [7, 8] .
We also remark that it is not indicated which line of Eq. (3) in their manuscript is used for the asymmetry calculations. However, this precision is necessary, since the third line of Eq. (3) cannot be derived by a proper expansion of line 2 and is not defined for the experimentally employed incidence angle of 45 . Also, it has to be noted that expression 1 is valid only for a semi-infinite magnetic plane. In the case of a complex system consisting of one or several thin layers, the correct expression is more complex [9] , and, as demonstrated before [10, 11] , this complexity can lead to unexpected effects that are not discussed by the authors. Furthermore, we remark that the photon energy used for magnetic measurements in p geometry, 66.2 eV, is not the same as the one used for reflectivity measurements in s geometry, 67.7 eV. This renders these two sets of data difficult to compare, since reflectivity at an absorption resonance is highly dependent on the photon energy [12] . Finally, the magneto-optical constant xy , which is needed for the calculation of the asymmetry, is not given, nor is its origin specified by the authors.
We conclude that for the above reasons, the given argumentation is insufficient to support the presented conclusion. However, we would like to point out that the possibility of a variation of n along an iso-s reflectivity trajectory in the -space could be eliminated experimentally, e.g., by measuring the s reflectivity for a series of different incident angles. This experiment should be straightforward to do.
